Mechanisms of human complement factor B induction in sepsis and inhibition by activated protein C.
To investigate the potential role of the local expression of alternative complement factor B (hBf) in human sepsis, we examined the induction of Bf gene expression in human peripheral blood monocytes (PBMCs) from patients with septic shock and the mechanisms of hBf gene regulation by tumor necrosis factor (TNF)-alpha, interferon (IFN)-gamma, and lipopolysaccharide (LPS) in human monocytes. PBMCs from septic shock patients showed increased hBf mRNA expression when compared with control patients. Costimulation with TNF-alpha and IFN-gamma or stimulation with LPS demonstrated a time- and dose-dependent induction of hBf mRNA expression in human PBMCs. A region of the hBf promoter between -735 and +128 bp was found to mediate IFN-gamma, TNF-alpha, and LPS responsiveness as well as the synergistic effect of IFN-gamma/TNF-alpha on hBf promoter activity. Site-directed mutagenesis of a IFN-gamma-activation site (GAS) cis element (-90 to -82 bp) abrogated IFN-gamma responsiveness. Mutagenesis of a nuclear factor (NF)-kappaB cis element at -466 to -456 bp abrogated TNF-alpha and LPS responsiveness of the Bf promoter. Thus hBf gene expression is induced in PBMCs from septic shock patients, and the induction of hBf by IFN-gamma, TNF-alpha, and LPS is through GAS and NF-kappaB cis-binding sites on the hBf promoter. Furthermore, activated protein C (APC) inhibited LPS-stimulated hBf promoter activity and protein expression in human monocytes suggesting that the beneficial effect of APC therapy in sepsis may in part be due to inhibition of complement induction and/or activation via the alternative pathway.